Background. There are only a few trials for the very elderly population (>79 years). No consensus, which blood pressure (BP) goals and substances should be applied, has been found yet. This survey was undertaken to investigate how octogenarians are treated and attain BP targets in the Swiss primary care.
Introduction
Hypertension in the very elderly Due to the increase of life expectation, cardiovascular late effects shift to high age. Although in 2050 approximately one-fifth of the 'older patients' will be >80 years and >60% of patients <65 years have hypertension, there are only a few trials that address this special population. Isolated systolic hypertension (ISH) occurs in a large number of older patients. Starting at the age of 60 years, systolic blood pressure (BP) is more related to neurovascular and cardiovascular events than the diastolic BP. The National Health and Nutrition Examination Survey confirmed that 75% of patients did not reach their target blood pressure (TBP) because of a failure to accomplish systolic goals. 1 superiority of diuretics over beta-blockers (BBs) in reducing cardiovascular end points. 4, 5 Recent data from the HYpertension in the Very Elderly Trial (HY-VET) 6 provided new evidence in favour of diuretics and angiotensin-converting enzyme inhibitors (ACEIs). Thus, this combination might currently constitute the optimal treatment approach ( Table 2 ). For patients with ISH, VALUE 7 showed benefits for the combination calcium channel blocker (CCB)/diuretic. Therefore, according to ESH-ESC, 8 both substances are preferred for this special patient population.
Although in 2003 9 and 2007, 8 the ESH-ESC recommended to lower systolic BP <140 mmHg in patients >65 years, there was no advice for patients >79 years (octogenarians + ). The results of HYVET 6 led to the change of the ESH-ESC reappraisal of 2009 10 with a new systolic BP goal of <150 mmHg. Different to this, the Canadian Hypertension Education Program (CHEP) 4 recommends to lower BP <140/90 mmHg for all patients irrespectively of the presence or absence of ISH and the Swiss Society of Hypertension (SSH) 5 applies BP goals <150/x mmHg. The recently published consensus document of the ACCF/AHA 2011 11 (Table 2 ) advises two treatment stratifications for patients >80 years with corresponding TBP. Pulse pressure >65 mmHg is strongly correlated with left ventricular hypertrophy and heart failure. Although pulse pressure calculation is helpful for risk stratification in patients >60 years, the ESH-ESC 8 does recommend BP measurement preferably to pulse pressure measurement for daily management.
BP control and combination therapy
Rates of BP control in primary care settings are reported to fall around 35%. Up to 75% of patients in the very elderly do not meet BP goals. As a result, the huge number of patients requires multidrug approaches to reach appropriate goals. 12 Combination therapy appears to have the potential to improve poor BP control and responder rates increase up to 70% 13 due to an increase of compliance and persistence. 2 Simplified formulations with high forgiveness factors 14 might be useful in octogenarians
Aims of the survey Due to rising costs, a sufficient management of octogenarians + is essential and information about the quality of treatment in primary care has a high public interest. Because little data is available about the treatment of octogenarians + in Switzerland, the primary objectives of this survey were to investigate/identify the target pulse pressure-and TBP attainment (TBPA) according to the SSH, 5 ESH-ESC 8 and CHEP 4 (Table 2 ) guidelines, the amount of octogenarians + who may benefit by an intensified therapy approach (TBP <140 systolic according to ACCF/AHA 2011 11 ), the most commonly prescribed substances and their combinations and differences in age-related prescribing behaviour of GPs and TBPA of patients with regards to GPs (i) subspecializations; (i) age and (iii) geographical location.
Secondarily, we investigated whether the combined therapy of ACEI/diuretics and angiotensin receptor blocker (ARB)/diuretics as well as CCB/diuretics is superior to any other dual therapy, whether diuretics combined with BBs or with a renin angiotensin-converting enzyme inhibitors (RAAS-Is) lead to higher TBPA and the impact of single-pill combination compared to dual free combination on TBPA.
Materials and methods
For this survey, 450 GPs were chosen randomly from a list of all Swiss GPs and asked, in a letter, to include every adult patient (>18 years) with diagnosed hypertension into the survey who visited the doctor's practice within 1 week. One hundred and fifty-seven GPs with different specializations responded to this call, performed by Healthworld Switzerland AG and submitted data of 4594 patients using a web database. The selection of GPs was performed on the basis of eight different postal code areas (Aargau, Basel, Bern/Oberwallis, Graubü nden, Eastern-Switzerland, Western-Switzerland, Central-Switzerland/Tessin and Zurich/Thurgau) to ensure a representative statistic. GPs were assigned in two groups according to their specializations: (i) internal medicine and (ii) family medicine. Eight hundred and seventy-seven patients (23.6%) met the criteria to be treated and were of an age >80 years. Demographic information (age, sex, weight and height), systolic/diastolic BP (assessed in sitting position with either auscultatory or oscillatory method), pulse pressure (>50, 50-64 and <64 mmHg) and heart rate were recorded. GPs were asked to report the presence of organ damage such as impaired renal function, stroke, heart failure, myocardial infarction (MI), atherosclerosis, left ventricular hypertrophy, microalbuminuria (30-300 mg/24 hours) and increase of serum creatinine (# up to 133 lmol/l and $ up to 124 lmol/l). Other clinical measurements were not required. Furthermore, we assessed risk factors including diabetes mellitus, pack years of nicotine abuse, dyslipidaemia [cholesterol >6.5 mmol/l, high-density lipoprotein (HDL) <1.0 mmol/l, LDL >4.0 mmol/l, triglyceride >1.7 mmol/l] and family history of cardiovascular disease. Laboratory values were processed when they were available (fasting glucose, total and HDL cholesterol, potassium, creatinine, triglyceride, urea). For the documentation of the current therapy, substances or trademarks of both monotherapy and single-pill combination were selected interactively. Data of daily dosage and treatment duration were recorded using three time categories (<3, 3-6 and >6 months) and concomitant therapies could be mentioned (antidiabetic therapy, aspirin or lipid-lowering therapy) when applied. Patients were defined as diabetic if fasting glucose levels exceeded 7 mmol/l or if antidiabetic treatment was prescribed. GPs were asked to indicate the founding year of their practice which was assessed in three periods (1970-90, 1991-2000 and 2001-10) and used as an indirect marker for their age. Descriptive statistics (classical tests of hypotheses) were performed for the subgroup of patients >80 years using the software package R, version 2.12. Unpaired means were compared using t-test and one-way ANOVA followed by Bonferroni's correction if means of more than two groups were of interest. We compared dichotomous outcomes with chi-square test and compared ranks nonparametricly with either using the Mann-Whitney test or the Kruskal-Wallis test (with Dunn's post-test) for comparisons of more than two groups. Correlations were calculated with Pearson's moment correlation. Patients' characteristics for both groups (<80 and >80 years) were analysed for comparable reasons (Table 1 ). Due to the fact that the design of this survey did not meet the definition of a clinical study, 15 no ethic committee approval was necessary according to Swiss national law. 16 Nevertheless, the project was submitted to the ethical committee, Basel, for confirmation and clearance. The design of the questionnaire was created in cooperation with two members of the SSH in order to collect implementable information for future national recommendations and to provide adherence to wording and units for measurements used in the current SSH guidelines.
Primary results

Patients' characteristics
Octogenarians + showed more organ damages (71% versus 24.7%) than patients <79 years. One quarter of octogenarians + was detected with uncontrolled ISH, which represents an increase of 9.5% compared to patients <79 years. Octogenarians + were more likely to be affected by heart failure (29.5% versus 8.3%), stroke (14.1% versus 4.7%) and MI (29.5% versus 8.3%) than patients <79 years (Table 1) . On the other hand, less patients were diagnosed with diabetes (-3.2%) and metabolic syndrome (-5.7%) in the subgroup of octogenarians + . The majority of octogenarians + appeared with Grade I hypertension or had high-normal BP. Patients (8.1%) were treated optimally and showed systolic/diastolic BP <120/80 mmHg. Patients (11.4%) suffered on Grades II or III hypertension (Fig. 1A) . When comparing patients from urban and rural areas, there was no significant difference in age (P = 0.26), weight (P = 0.47) and body mass index (BMI) (P = 0.67). However, a tendency towards more MI (P = 0.009) and more strokes (P = 0.078) in rural areas could be suspected. Significantly, more patients living (P = 0.044) in the countryside were diagnosed with heart failure than in the Swiss cities.
The distribution of pulse pressure and TBPA in the background of various guideline recommendations In total, 33.5% of all patients showed an elevated pulse pressure >46 mmHg, while 18.8% had normal values (<50 mmHg). Applying the SSH guidelines (<150/90 mmHg), 74.1% of patients attained TBP (Fig. 1D ) and 53.1% of patients reached the goals (<140/90 mmHg) of CHEP (Fig. 1B) . In comparison, HYVET targets (<150/80 mmHg) were reached by only 44.2% of patients due to lower diastolic BP values (Fig. 1C) . Applying TPB <130/80 mmHg for patients with renal impairment or diabetes mellitus, <150/90 mmHg for all octogenarians + with/without ISH resulted in a pooled TBPA of 57.2%. In total, 35.1% of all patients reached targets according to all three guidelines, while 25.9% did not meet a single goal provided in the investigated guidelines.
Intensified treatment
According to the ACCF/AHA 2011 11 recommendation, 15.3% of octogenarians + attained TBP of 150/xx mmHg with one or two substances (Fig. 1E ) irrespective of their admission as single-pill therapy or dual free combination. Therefore, these subjects qualified for intensified treatment (TBP <140/xx mmHg). In total, 21 .9% of octogenarians + met BP goals of <150/xx mmHg with more than two substances.
Distribution of applied substances and combinations. In total, 85.9% of octogenarians + were actively treated. Ninety-five per cent of all patients received a stable and unchanged regime of therapy for more than 6 months. Monotherapy was the most commonly used formulation (diuretics: 27.2%, ACEIs: 20.2%). Dual single-pill combination was administered with the second greatest frequency, for which diuretic-based regimes with ARBs (46.5%) and ACEIs (36.0%) were intensively chosen. The amount of prescribed ARBs in dual single-pill combinations increased (Fig. 3B ) by 16.8% compared to dual free combination (Fig. 3A) . The treatment approach using two single drugs was applied with the third greatest frequency in this survey. The most common combinations were BB/diuretics (25.3%) and ACEI/diuretics (15.6%). It is also remarkable that octogenarians + received a relatively high amount of BBs (39.4%). Interestingly, in dual single-pill combinations, the amount of diuretics increased by 16.1% compared to dual free combination ( Fig. 3A and B) . Furthermore, there was a slight negative correlation for the use of ACEIs (r pb = -0.11) and ARBs (r pb = -0.067) by age, while for diuretics and BBs, no significant correlation could be calculated. (Fig. 2) . The prescription of diuretics increased 2.5% during this period of time. We identified a slightly positive association between an earlier founding year of the practice and a higher responder rate to our survey. GPs in urban areas prescribed single-pill combinations more often (P = 0.003) than GPs in rural areas of Switzerland. A similar tendency was observed when the specialization of the GPs was analysed. Thus, GPs with a speciality for internal medicine (GP int ) recommended single-pill combinations more often (P = 0.009) than their colleagues with a specialization for family medicine (GP fam ), which was held by 60.2%. More than a half of all GPs were urbanely located (<10 000 inhabitants), while 45% worked in rural areas, where a lower density of GP int (23.3%) could be found (GP int in urban areas: 42.9%). Similarly, there were significantly more (P < 0.0001) GP fam in rural areas. Our data show that there was no significant difference (P = 0.304) in TBPA comparing GPs working in rural or urban areas (Fig. 1F) .
A significant difference (P < 0.0001) could be detected when comparing the speciality of GPs. GP int obtained in 81.36% TBP, meanwhile GP fam reached the goals for their patients in only 69.85% (Fig. 1G) MIs (P = 0.79), stroke (P = 0.079) and heart failure (0.61) were similarly distributed within patients treated by GPs of both specializations. A slightly positive, though not significant, correlation could be detected between the age of GPs and TBPA.
Secondary results
Influence of recommended combinations in TBPA according to SSH guidelines Neither a RAAS-I alone nor any recommended combination of this class with a diuretic led to a significant improved TBPA (ACEI/diuretic: 80.2%, ARB/diuretic:
73.6%) compared to other therapies. The use of CCBs alone and in combination with diuretics (75.2%) also had no impact in the same setting. Furthermore, there was no significant higher TBPA (76.8% versus 71.0%) between a diuretic-based combination with a RAAS-I (ACEI/diuretic, ARB/diuretic) and a diuretic-based combination with a BB.
The impact of single-pill combination on TBPA No difference in TBPA between single-pill combination therapy and dual free combination therapy in octogenarians + could be detected. Surprisingly, there was even a trend towards higher target attainments with dual free combination. Patients treated consecutively with dual free combinations showed a significantly lower systolic BP (P = 0.035). Furthermore, a higher amount of patients with heart failure (P < 0.0001), cardiac hypertrophy (P = 0.0009) and chronic kidney disease (P = 0.0002) received combined therapy with two separate pills.
Discussion
Because there is no conclusive analysis in Switzerland that focuses on the treatment of the very elderly, this is the first big investigation that offers insight into how octogenarians + are managed in primary care. In addition, the problem of treatment quality according to specialization has never been addressed before for with this specific population.
Although the ESH-ESC 2007 stated clearly that the benefit of antihypertensive treatment is still unclear 8 and also in 2009, 10 no obligation for treatment was mentioned, our data show that 85.9% of octogenarians received treatment. This result reflects the awareness of GPs of changing evidence.
The difference (30%) between the ESH-ESC/ HYVET and SSH is caused by a higher diastolic value founding year of GP's practice FIGURE 2 Doctor's experience and their therapies, n = 157; CCB, calcium channel blocker; ARB, angiotensin receptor blocker; ACEI, angiotensin-converting enzyme inhibitor; BB, beta-blocker, D, diuretic; DRI, direct renin inhibitor in the SSH guidelines, which is responsible for the increasing number of strokes and MI in the very elderly. 17 Although in this respect, ESH-ESC seems to be applicable, the Swiss recommendation (<150/x mmHg) reflects the fact that a systolic/diastolic BP of <140/80 mmHg (CHEP) is difficult to achieve in the very elderly. Furthermore, it was assumed after FRAMINGHAM 18 that impaired tissue perfusion in the elderly requires a slightly higher systolic BP.
Even though values of <140/90 mmHg lead to reduction of the cardiovascular risk in middle age patients, it must be mentioned that only one trial has been conducted with patients aged between 65 and 85 years that references this goal. 19 Until now, there are no studies that included octogenarians + with Stage I hypertension. As a result, the approach recommended by ACCF/AHA 2011 11 may be considered the most current and applicable one. Therefore, our data show that 15.3% of patients who reached TBP could benefit from an intensified treatment by applying a TBP <140/xx mmHg (even though the treatment of octogenarians + in this survey was sufficient, according to SSH).
However, it should be noted that excessive lowering of the BP can reduce life quality and increases the cardiovascular risk. The International Verapamil -Trandolapril Study (INVEST) showed that drops of the diastolic target <65 mmHg led to a remarkable increase in mortality. Because treatment not only affects systolic BP and the diastolic value is often dependently linked, the ACCF/AHA 2011 considers a systolic range between 140 and 150/xx mmHg. Therefore, the unresolved problem remains that there is no recommendation for an appropriate diastolic value, although it is evident that both systolic and diastolic BPs have a similar impact on the incidence of strokes and coronary events. 20 The high number of patients with ISH in octogenarians + (24.8%) in this survey is congruent with 21 This might be due to the fact that increased systolic BP values are often misinterpreted as physiologic in the primary care. Until now, there was a discrepancy among physicians on the application of cut-off levels in patients with ISH, as systolic BP of >160 mmHg has been previously classified as ISH and BP between 140 and 160 mmHg as borderline ISH. Since 2003, several studies applied systolic/diastolic BP cut-off levels >140/90 mmHg. The CHEP guidelines reflect this paradigm shift (Table 2) , while the SSH recommends a slightly higher systolic goal (<150/x mmHg). To this day, there are still no 'general guidelines' for the treatment of hypertension in the very elderly. Although ACCF/AHA 2011 is a consensus document, it remains an 'expert document' that has not been implemented in national guidelines.
The current situation appears with the following two problems:
(1) Octogenarians + are only randomly mentioned, or they are included in the remarks about patients >65 years. The only guidelines that currently provide extended information are the ESC-ESH 2009 reappraisal 10 and the ACCF/AHA 2011. Goals applied in HYVET 6 are advised to be applicable in the very elderly; however, authors of the guidelines restrict their statements due to limited transferability of this trial to daily practice because most of the enrolled subjects were in good health without further co-morbidities, atypical for octogenarians + . (2) It is unclear how far additional risk factors must be reflected in the treatment and result in even lower TBP goals. We have shown the remarkable difference in TBPA when applying the cut-off level of 130/80 mmHg for high-risk patients. In the Cardio-Sis-study, 22 lower event rates were recorded with systolic TBP of <130 versus SBP <140 mmHg. In contrast, however, the results of Action to Control Cardiovascular Risk is Diabetes trial 23 yielded no difference in event rates when either a systolic BP of <120 or <140 mmHg was applied.
Pulse pressure increases continuously with age and leads to an increased cardiovascular risk. Therefore, a reduction of pulse pressure <65 mmHg is strongly 
and to the location of the practitioners
Family medicine (n = 534)
Internal medicine (n = 295) Quote of all patients treated with dual therapies (n = 326).
recommended. 2, 8 In this survey, 66.4% of all patients attained pulse pressure <65 mmHg, which is another indicator for a sufficient treatment of BP in Switzerland.
Pulse pressure values are especially useful for the identification of patients with ISH although treatment according to SBP and DBP remains standard of care. 24 In this survey, physicians mostly prescribed substances that are proven to be beneficial in outcome trials. Thus, RAAS-I and diuretics were used most frequently irrespective of the formulation, as the guidelines especially mention their gain in HYVET, 6 SCOPE 25 and LIVE. 26 Although Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial 27 provided evidence for diuretics in patients with hypertension, Avoiding Cardiovascular Events through Combination Therapy in Patients Living with Systolic Hypertension 28 showed that diuretic-based treatment led to more cardiovascular end points than CCBs in combination with ACEIs. The long-term use of diuretics was evident in nearly all combinations of this survey.
BBs were prescribed to a high extent, considering that SSH and CHEP guidelines do not recommend their use. It cannot be clarified if these substances were used exclusively for the treatment of hypertension or as secondary prevention of an MI. Also the amount of diuretics/BB combination (25.3%) in dual free combination remained high, although INVEST 29 provided evidence that the administration of a thiazide together with a BB led to an increase of cause-specific and cardiovascular events. ARBs/diuretics were chosen more often than ACEI/diuretics in dual single-pill combination, which is in line with the fact that ARBs are prescribed in Switzerland preferentially to ACEIs. However, different to ACEIs, the administration of ARBs correlated negatively with the age of the patient and the founding year of the GP's practice. Higher tolerability of side effects in this life decade, less consultations of GP's and the habit to stick to long-term treatment are possible explanations for this tendency. Because of lower costs and high efficacy, younger GP's may consider a general adjustment of an ARB as unnecessary. Interestingly, diuretics/RAAS-Is were used more often in patients with uncontrolled ISH than CCB/diuretics, which is recommended by the ESH-ESC. This might be explained by MOSES, 30 which showed a lowering of stroke incidence by 25% when using an ARB instead of a CCB.
Our results show that GP int obtained significantly more often TBP compared to GP fam . This might be explained by the fact that GP fam often refer patients to other colleagues and specialists and maintain a managing role in Switzerland. This may lead to a situation of external and coexisting therapy plans that may have an impact on patient's compliance or result in the acceptance for higher BP due to a possible miscommunication. The distribution of prescription between GP int and GP fam indicates restraint in GP fam for single-pill combinations. Even though combined therapies can increase responder rates, it must be taken into consideration that a missed dose of a single-pill combination may have a higher impact on BP control than the non-adherence to one drug of a dual free combination. Considering that 18% of octogenarians + suffer from cortical dementia, the risk of non-adherence to the prescribed medication is elevated. Furthermore, it must not be forgotten that the initial use of a singlepill combination can result in a substantial drop in BP. Therefore, it may can be assumed that GP fam prefer a more steerable treatment approach which might be the result of low patient adherence to visits. In the other hand, GP int. tend to prescribe a more simplified treatment regimen by the use of single-pill combination. However, our data showed that the TBPA between both administrations did not differ significantly.
Limitations
This investigation was a cross-sectional analysis. Thus, we only detected uncontrolled ISH, and the actual number of patients might be higher. The lack of differences in TBPA in patients treated with RAAS-Is-CCB or diuretic-based combinations (Fig. 2E ) compared to any other combinations might be caused by the fact that this survey was not designed to prove superiority of particular treatment regimes. As a result, the number of patients in the different groups was small and the statistical power insufficient. Physicians that participated in this survey might have had a higher interest in the treatment of arterial hypertension and thus may have treated with higher success. Comparing the randomly chosen participants with regards to the postal codes, there was a slight over-representation of individuals from Basel and Graubü nden. Physicians from Basel and Western-Switzerland included more patients than the other postal code areas. However, because there was no significant difference between responders and non-responders (P = 0.8) in this survey with regards to the geographical location, a selection bias could be excluded. Despite these dissimilarities, there was also no significant difference (P = 9.7) according to responders and non-responders with regards to their specialization. According to the Federal Office in Public Health, 15, 16 study monitors are only allowed for clinical trials. As the current investigation is a survey, it could not be ensured that every patient who was visiting GPs practice was included. However, adherence to the procedure of this survey was maintained by a honorarium which was paid after inclusion of at least one patient per GP.
Concluding remarks
Elderly patients are managed very efficiently in Swiss primary care. Up to 30.8% of patients reached optimal or normal BP and the actual number of treated patients was high (86%). Due to the strict adherence of Swiss physicians to the combinations used in outcome trials of elderly patients (D/ARBs, D/ACEIs), octogenarians + attained TBP between 44% and 74%. However, the amount of TBPA differed widely based on various guidelines. In the light of the compared guideline recommendations, approximately one quarter of octogenarians + require improvement in their treatment to reach TBP, while 15% of controlled patients could benefit from an intensified treatment with a BP goal <140/xx mmHg, according to SSH guidelines. Drug therapy can be generally considered useful, independent of patient's age, which may prevent cardiovascular events and contribute to a reduction of public health system costs.
